The orthopaedic surgeon should be familiar with various supports and braces for the treatment of low back pain. Severe cases of spinal instability always need a Hohmann overbridging brace, whereas the milder form of motion-segment instability is treated with one of the elastic supports. In cases of osteoporosis of the spine and insufficiency of the lumbosacral junction the Lindemann 2/3 semi-elastic brace is prescribed.
of the spine. The motion segment consists of an intervertebral disc, its two adjacent vertebral bodies and surrounding ligamentous tissue including the facet joints (Fig. 1) . The total spine can be thought of as a motion segment (Kulak et al, 1975) . Each vertebra can be divided into an All correspondence to be addressed to Dr. S. Schroeder, Orthopadische Universitats Klinik. Sigmund-Freud Str. 25, DS300 Bonn. West Germany. 
Origin of back pain
Low back pain can result from stimulation of nerve endings within the spine and its surrounding tissue. Hirsch et al (1%3) studied pain receptors and found nerve endings arround the vertebral disc, vertebral periosteum, intervertebral joints and ligaments. The disc itself has no pain receptors.
Degenerative disc disease accounts for 90% of low back pain conditions in an average orthopaedic practice. The other 10% include spondylitis. tumours, deviation of spine axis, malformation of the spine. osteoporosis and other rare diseases.
Therapy
Bracing of the lumbar spine is mostly for degenerative spine disease, which includes disc disease and posterior facet joint disease.
The prescription of a lumbar brace or supporl is an important part of the therapy for low back pain. According to Perry (1970) only 14 out of 3410 American orthopaedic surgeons had never prescribed some kind of support for low back problems. Before prescription of a spinal support one has to select the type of brace or support and one has to know what a support or brace can do.
Types of braces
Braces can be grouped into two major categories (a) corrective and (b) supportive. Corrective braces such as the Milwaukee and Boston Brace for the treatment of scoliosis will not be discussed. Attention is directed to spinal braces and spinal supports used for treatment of low back pain. In this institution 245 lumbar braces or lumbar supports, mainly for degenerative diseases of the lumbar spine, were prescribed in 1980 (Table 1) . These braces can be divided into the elastic, the semi-elastic and the rigid-elastic support groups. The elastic group includes the Tigges lumbar support ( Fig. 4) and Bauerfeind nonatrophic support ( Fig. 5 ). the semi-elastic group includes the Lindemann Y 3 semi-elastic brace ( Fig. 6 ) (Lindemann and Kuhlendahl, 1953) . The rigid-elastic group includes the Hohmann overbridging brace ( Fig. 7) (Hohmann, 1%5).
The efficiency of lumbar supports was studied by Morris et al. (1961) . They found that lumbar braces increase the intrabdominal pressure of the wearer at rest by compressing the abdomen and turning the abdomen into a semi-rigid cylinder (Fig. 3) . The pressure within the abdominal cavity is believed to influence the load on the spine by supporting the trunk anteriorly. When a support is worn the weight of the upper half of the body rests on the semi-rigid cylinder and not only on the vertebral column. This results in a relief on the weight bearing spine. A lumbar support is constructed to replace the physiological function of the abdominal wall and designed to support the ventral muscles. Norton and Brown (1957) studied the immobilizing efficiency of low back braces. In particular they examined their effects on the movement of the lumbosacral area and never found total immobilization. The effect of lumbar supports is a reduction of the arc of flexion and extension. Axial rotation and lateral bending is not reduced. 
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Tigges lumbar support
Bauerfeind nonatrophic lumbar support
Fzcnction Support of lumbar spine. The immobilizing efficiency is low. The range of movement in the lumbosacral area during flexion and extension is slightly decreased. Supportive effect only below L3/L4.
Effectiveness of control
Axial rotation: none Lateral bending: none Flexion/extension: minimal Pad Semi-rigid covered with silicone. 
Side effecr None.
Cost 220DM. Fig. 5b . The Bauerfeind nonatrophic lumbar support. Fig. 5c. Frontal view.  Fig. 5d . Posterior view.
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The Lindemann 2/3 semi-elastic brace (Lindemann and Kuhlendahl, 1953; Bayerl and Schubje, 1965; Blomke, 1973) . Side effect Atrophy of back muscles by wearing for a longer time. Physiotherapy necessary.
Cost 200DM. Fig. 6b . The Lindeinann brace. Fig. 6c . Frontal view. Fig. 6d . Posterior view,
I4
The Hohrnann overbridging brace (Hohmann 1965) Fig. 7d . Lateral view.
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The contribution of back muscles in low back pain
Weak back muscles as a contributory cause of chronic low back pain syndrome have been discussed by many investigators Schede (1%6), Nachemson and Lindh (1969) . Nachemson pointed out that the strength of the spinal muscles is of doubtful importance for the prevention of back pain, whereas he concluded that the muscle strength of the abdomen can protect the spine. It remains to be clarified whether a weakness is primary or secondary to back pain. It is believed in this Department that well trained muscles, especially abdominal wall muscles, can prevent back pain. Walters and Morris (1972) studied the electrical activity of the trunk muscles and found n o decrease of activity of back muscles and abdominal wall muscles in patients wearing lumbar supports during walking, whereas in standing they found a decrease in EMG activity.
Prescription indications
The purpose of supporting the lumbar spine is t o permit ambulation while allowing local rest of the low back. In cases of persistent low back pain due to instability of posterior facet as a result of arthritis four different supports or braces are prescribed ( Table 1) .
Even when supports are used for acute episodes they sometimes have to be applied for a prolonged time. In these cases physical therapy is given to strengthen the trunk muscles and provide muscular stability. Good results have been obtained by training patients in Back Schools (Forsell, 1981) .
The use of supports in cases of acute ruptured discs mostly increases the radicular pain because of increased venous blood flow through the intraspinal canal venous plexus. This can add additional compression to the imtated nerve root. Elastic lumber supports do not immobilize the spine. Extreme flexion and extreme extension is restricted, whereas lateral bending and rotation is unaffected.
Conclusions
A back support can restrict, but not prevent motion in the lower lumbar region. It seems highly unlikely that any device applied to the body can effectively splint the lumbosacral region.
A support produces primarily abdominal compression which transforms the abdominal cavity into a semi-rigid cylinder capable of transmitting stresses through the abdomen rather than through the spine (Morriset al. 1961; Morris, 1974) . Knowing this, the prescription of a low back suport o r brace can be helpful in the treatment of low back pain. Many patients obtain symptomatic relief of pain from their use. For sure the relief of pain has also some physiological reasons.
There are many lumbar supports with the same basic construction but called by different names, they differ in the kind of materials used in their fabrication and in the pads.
